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Abstract: Microbial decomposers are living things posessing an important role in outlining materials
derived from organic compounds entering the environment as plant nutrients so that they arereusable by
the greenery. This study was aimed to isolate and identify types of microbial decomposers from Palu
local cow manure of Central Sulawesi, Indonesia. The results showed that in Palu local cow manure there
were three types of microbial decomposers namely Lactobacillus sp, Actinomycetessp and Aspergillus sp.
In Actinomycetes sp., the colony growth was very slow and firmly attached to the media surface after
incubated for 7 days. It showed formation of mycelium spreading on the media surface with a serrated
edge. Aspergillus sp.had morphological characteristics formed on media as follows: green-
yellowcolonies; like-furtextures; green conidia; radiatconidia arrangement, uniseriat, fialidwhich
almostfilled the entiresurface of vesicles; like-ballroundvesicle; coarse, thick-walled, and dark
greenconidiophores.
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Introduction
Utilizing manure from cow dung to increase the
productivity of agricultural lands today is
continuosly pursued in accordance with (i) the
constant decline in the levels of soil organic
matter, (ii) the productivity decline in larger
agricultural land which undergoes a leveling-off
(Nuhung, 2006), and (iii) the ongoing price
increase of synthetic chemical fertilizers. Manure
is largely known, and able to be produced by
farmers or farmer groups with a simple
technology (small-medium scale).
Currently, various sources of organic matter
and microbial decomposers are locally available,
so that business opportunities in composting are
widely open. Challenges in the use of microbial
decomposers of local cow manure in Palu mainly
lies in the effectiveness and efficiency of
decomposers found in Palu local cow manure.
Microorganism decomposers are living things
possesing an important role in restoring materials
derived from organic compounds entering the
environment so that it is reusable by the greenery.
So far, in order to increase their farm productivity
in Indonesia, most farmers rely on inorganic
fertilizers (FAO, 2005). However, the dependence
in using chemical fertilizers and their improper
application results in the rising shortage of soil
nutrients, the disturbance of soil reaction, the
imbalance development of nutrients in plants, the
increase of plant susceptibility to pests and
diseases, the reduction of soil organic matter, the
harm toward the lives of the microorganisms
benefiting to soil, the reduction of modules in
legume root nodules of plants and mycorrhiza
association as well as the increase of
environmental pollution (Savci, 2012). Such
conditions will be limiting factors to sustain yields
in a long term.
Effects from the continuous application of
chemical fertilizers in large quantity without
organic supplements have triggered a new interest
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inthe system of plant nutrition application. The
management of integrated nutrient is an integral
part of sustainable agriculture to meet human
needs without damaging the environment and to
conserve land resources. This model of
agricultural system has received much attention
from researchers and farmers.
According to Aziz et al. (2012) the soil
fertility management system combining the use of
inorganic and organic fertilizers contributes to
improve agricultural yields, protect the
environment and prevent land degradation. The
soil fertility management system can also include
organic fertilizers, green manure, green algae, bio-
fertilizer, and crop rotation with legumes by
minimizing the use of chemical fertilizers to
produce optimum yields without damaging the
soil fertility.
Efforts to increase the production of corn
and soil quality by applying organic fertilizer is
very important to develop. It is because the source
of any organic materials (litter, compost, manure,
green manure, organic mulch, cover crops and
other organic materials) plays an important role in
improving, enhancing and maintaining the
sustainable land productivity. According to Carter
(2001) and Magdoff and Van Es (2009), organic
materials can improve the soil physical and
biological properties; also,it can improve soil
chemical properties such as reducing the
solubility of aluminum, increasing the availability
of N, P, S in the soil, and improving soil CEC
through an active carboxyl group. They can act
accordingly when they have been decomposed
completely.
Green manure is a fertilizer which consists
of whole green plants (e.g. salviniales plant
Azolla), grass, non-legume and legume, crop
residues (straw, stover, corn cobs, sugarcane, and
coconut fiber), or only parts of the plant such as
the remaining of stems and root-stumps over the
top of green plants for animal feed (Agus and
Widianto, 2004; Suratmini 2009). The speed and
maturity of green manure decomposition are
controlled by many factors, such as humidity,
temperature, aeration, soil texture, presence of
limestone and mineral salts, time, environmental
conditions, the characteristics of material (type,
chemical components and size), and the presence
of appropriate organisms (Pieters, 2006).
The level of decomposition can be
determined by measuring carbon dioxides,
ammonia production and accumulation of nitrates.
In addition, it can also be obtained by measuring
the stability or maturity, bulk density, organic
matter content, water holding capacity, pH, C / N
ratio, total N, and phosphorus (Pandy and Shukla,
2006).
Applying cow manure as organic fertilizers for
composting forage provides better results on plant
growth when compared to inorganic ones
(Vukobratović et al., 2008; Esmaeilian et al.,
2012; Haghighat et al., 2012). Similar studies
have also been carried out on rice cultivation
(Kayeke et al., 2007; Jeon et at., 2011), potatoes
(Davis et al., 1996) and maize (Baiwa et al., 2002;
Tejada, et al., 2008; Dhima et al., 2009;
Wijesinghe et al., 2009; Odhiambo, et al., 2010;
Maobe et al., 2010; Talgre et al., 2012; da Silva et
al., 2012). The objective of this study was to
isolate and identify microbial decomposers from
the manure of Palu local cow.
Materials and Methods
The study was conducted at the Laboratory of
Plant Protection, Faculty of Agriculture, Tadulako
University, Palu from April to June 2014. Ten
grams of Palu local cow manure was placed into
a beaker glass containing sterile water and filled
up to 100 mL. Next, it was shaken to reach
homogeneous state, then the soil solution and
distilled water were separated. To make 10-2
dilution, the suspension was taken from 1 mL
solution, inserted into the test tube containing 9
mL of sterile water and in the vortex. The process
was continued by taking the 10-2 solution to obtain
10-3dilution and was continuously diluted to reach
10-7. Each test tube was marked with a label.
The microorganism suspension took 1 mL
from dilution 10-4 to 10-6 by a sterile pipette and it
was spread on the surface of Nutrient Agar (NA)
medium. It was then flattened by drigalski and
avoided in order to not be scratched or lifted. The
petri dish containing microorganism cultures was
then labeled (containing the name, origin of cow
manure, day and date of isolation, and then
incubated for 2-3 days at the temperature of
37ºC).
The microorganism suspension of 1 Ose
dilution was obtained aseptically, then streaked
onto the tip of ose as smooth as possible over the
GYP medium which was added 1% of CaCO3 and
10 ppm of sodium azide. The petri dish which
already contained the microorganism cultures
were then incubated for 48 hours at the
temperature of 37º C. Results of decomposer
microorganism isolation of manure from Palu
local cow was then identified for its content of
lactic acid bacteria.
The identification of isolate species
Lactobacillus was performed by the growth test at
different temperatures (15°C and 45°C), and
different pH (pH 3.5 and 9), the acid test on the
ability of acid formation from various carbon
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sources, and peptidoglycan type-test. In addition,
the colouring test was conducted by Gram
staining test with four reagents, namely crystal
violet liquid, iodine solution, alcohol and safranin.
Catalase test used 3% H2O2 solution. The test
results were applied to determine Lactobacillus
bacterial species as referred by the book of
Bergey's Mannual of Systematic Bacteriology
(David, 2001).
Actinomycetes identification was conducted
by growing isolated colonies. The sample,1
Ose,was taken and diluted in 1 mL of distilled
water and inoculated by a pour plate on the
medium of Starch-casein Agar (SCA) and
Raffinosa histidine (RHA) and the addition of
chloramphenicol as an antifungal. The inoculated
medium was incubated at 280 C for 2 weeks
(Ambarwati, 2007).
Colonies that grew on media was observed.
Each colony which had different shape was
isolated on SCA media to obtain pure isolates and
they were grown by streak plate. Isolates were
incubated for 2 weeks at 280 C. Those, which were
suspected of being Actinomycetes members, were
observed when forming mycelium and colour of
isolates. The purified isolates were inoculated on
Oat meal agar media by taking one ose isolate and
being grown by spread plate on the same media.
The inoculated medium was incubated at 280 C for
2 weeks. The colour of grown isolates
wasobserved.
Aspergillus sp is categorized as a group of
fungus. Therefore, it was grown on medium
Potato Dextrose Agar (PDA) for identification.
The suspension as the dilution result was taken 1
mL, grown on PDA, and incubated at room
temperature for 7 days. The identification was
done by looking at the formation of colony colour,
hyphae, conidiophores and conidia. (Afzal et al.,
2013).
Results
The results of microbial identification grown on
NA and PDA media provided three potential types
of microbes as green decomposers. They were
Lactobacillus, Actinomycetes and Aspergillus sp.
Identification results on the microbial to genus
level taken from the manure showed
Lactobacillus based on the series of confirmatory
test (Table 1).
Observations on Actinomycetes colonies
growing on PDA showed they were white, not
shiny, small in diameter (1.2-3 mm) (Figure 1).
The colony growth was very slow and firmly
attached to the media surface after incubated for 7
days. The observation result using a microscope
showed the mycelium formation spreading on the
media surface with a serrated edge.
Table 1. Testing Lactobacillus bacteria from
manure
Testing Result
Circular colony morphology +
Growth at the temperature of 15oC -
Growth at the temperature of45oC +
Growth at the pH 3.5 +
Growth at the pH 9 -
Acid formation onSucrose +
Acid formation onMaltose -
Acid formation onGlucose +
Test of Gram +
Test ofCatalase -
Form of Basil +
Figure 1. Actinomycetes colonies growing on
PDA media.
Aspergillus sp. had the morphological features
formed on the media as follows: green-yellow
colonies; like-fur textures; green conidia; radiat
conidia arrangement, uniseriat, fialid that almost
filled the entire surface of vesicles; like-ball round
vesicle; coarse, thick-walled, and dark green
conidiophores (Figure 2).
Figure 2. Conidia of Aspergillus sp was observed
under a microscope with 400x
magnification
Discussion
Results of laboratory analysis revealed that within
the manure as the source of microbes there were
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three types of microbial decomposers, namely
Lactobacillus, Actinomycetes and Aspergillus sp.
Identification results were obtained by some
identifiers indicating that bacteria could only
grow at the temperature of 45°C instead of low
temperatures.
Lactobacillus could grow at high pH instead
of low pH (acidic). It is presumably because the
cell wall of bacteria undergoes lysis when the
environmental conditions are very acidic, so the
growth is hampered even unable to grow in these
conditions (Guerra et al., 2006).
Acid formation in various carbohydrate
sources were found in the media by using glucose
and sucrose. According to Ray and Daeschel
(1992), the microbes will multiply rapidly and
become a large population on the decomposed
substrate containing sufficient sugar. Then, the
glucose was further hydrolyzed through glycolysis
or Emden-Meyerhof-Parnas (EMP). Glycolysis is
a breakdown of glucose into pyruvate or lactic
acid. It is the main path of glucose utilization,
occuring in the cytosol of all bacteria cells with
the aim to generate energy (ATP).
Results of Gram staining on the bacterial
isolates showed purple colour, meaning that the
entry in the Gram was positive. The formation of
purple colour on Gram-positive bacteria occurred
since the main constituent component of cell wall
in Gram-positive bacteria was peptidoglycan.
Thus, it was able to bind the violet crystalpaint.
Lactic acid bacteria were included in the class of
Gram-positive bacteria (Stamer, 1979).
The catalase test showed a positive reaction
to this test, which was indicated by the appearance
of air bubbles in the Durham tube. The occurrence
of this air bubble formation indicated O2 gas
formation from H2O2 breakdown by catalase
enzyme of the bacteria, based on the reaction:
2H2O2 → 2H2O + O2. Lactic acid bacteria are
those incapable of producing the catalase enzyme
(Stamer, 1979).
According to Sembiring et al. (2000) the
results on the use of Oatmeal Agar media can be
directly observed since they reveal the formation
colour of aerial mycelium, the
pigmentedvegetative mycelium and the diffused
pigment colour. Nanjwade et al. (2010) stated that
the morphology of Actinomycetes growing on
media can support to identify the characteristics of
actinomycetes. However, such information is not
applicable specifically on the level of genus.
Conclusion
The result of isolation and identification of
microbial decomposers in the manure of Palu
local cow provides three types of microbes
namely Lactobacillus, Actinomycetes, and
Aspergillus sp. The availability of cow composted
manure in the field can be used to improve the
physical, chemical and biological characteristics
of soil because it contains microbial decomposers.
References
Afzal, H., Shazad, S. and Un Nisa S.Q. 2013.
Morphological identification of Aspergillus species
from the soil of Larkana District (Sindh, Pakistan).
Asian Journal of Agriculture and Biology 1(3):105-
117.
Agus, F. dan Widianto. 2004. Petunjuk Praktis
Konservasi Tanah Pertanian Lahan Kering. World
Agroforestty Centre. ICRAF. Southeast Asia.
Ambarwati. 2007. Studi Actinomycetes yang berpotensi
menghasilkan antibiotik dari rhizosfer tumbuhan
putri malu (Mimosa pudica L.) dan kucing-
kucingan (Acalypha indica L.). Jurnal Penelitian
Sains & Teknologi 8 (1): 1-14.
Aziz, M.A., Aezum, A.T., Mahdi, S.S. and Ali, T.
2012. Effect of integrated nutrient management on
soil physical properties using soybean (Glycine
Max (L.) Merill) as indicator crop under temperate
conditions. International Journal of Current
Research 4 (1) : 203 - 207.
Baiwa, R., Aslam, N. and Javaid, A. 2002.
Comparasion of three green manures for growth
and VA mycorrhizal colonization in maize (Zea
mays L.). Journal of Biological Sciences 2 (8) : 512
– 517.
Carter, M.R. 2001. Critical Level of Soil Organic
Matter: the Evidence for England and Wales. In:
R.M. Rees et al., (eds) Sustainable Management of
Soil Organic Matter. CAB Int., Wallingford, UK. p
9-23.
da Silva, E.C., Muraoka, T., Franzini, V.I., Villanueva,
F.C.A., Buzetti, S. and Moreti, D. 2012.
Phosphorus utilization by corn as affected by green
manure, nitrogen and phosphorus fertilizers.
Pesquisa Agropecuária Brasileira 47 (8) : 1150-
1157
David, R.B. 2001. Bergey’s Manual of Systematic
Bacteriology. Second Edition. Volume One.The
Archaea and the Deeply Branching andPhototropic
Bacteria. Springer-Verlag. New York Berlin
Heidelberg.
Davis, J.R., Huisman, O.C., Westermann, D.T., Hafez,
S.L., Everson, D.O., Sorensen, L.H., and Schneider,
A.T. 1996. Effects of green maures on verticillium
wilt of potato. The American Phytopathological
Society 86 (5):444 – 453.
Dhima, K.V., Vasilakoglou, I.B., Gatsis, Th.D., Panou-
Philotheou, E. and Eleftherohorinos, I.G. 2009.
Effects of aromatic plants incorporated as green
manure on weed and maize development. Field
Crops Research 110 : 235–241.
Esmaeilian, Y., Sirousmehr, A.R., Asghripour, M.R.
and Amiri, E. 2012. Comparison of sole and
combined nutrient application on yield and
biochemical composition of sunflower under water
Isolation and identification on microorganism decomposers of Palu local cow manure
Journal of Degraded and Mining Lands Management 629
stress. International Journal of Applied Science and
Technology 2 (3): 214 – 220.
FAO. 2005. Fertilizer use by crop in Indonesia. Land
and Plant Nutrition Management Service Land and
Water Development Division. Food and Agriculture
Organization of the United Nations, Rome.
Guerra, N.P., Bernardez, P.F., Mendez, J., Cachaldora,
P. and Castro, L.P. 2006, Production of four
potentially probiotic lactic acid bacteria and their
evaluation as feed additives for weaned piglets.
Animal Feed Science and Technology 134: 89-107.
Haghighat, A., Rad, A.H., Seyfzadeh, S. and Yousefi,
M. 2012. Effect of cattle manure and plant density
on sweet corn yield grown different cropping
methods. International Journal of Agronomy and
Plant. Production 3 (S) : 696-699.
Jeon, W.T., Choi1, B., Abd El-Azeem, S.A.M. and Sik
Ok, Y. 2011. Effect of different seeding methods on
green manure biomass, soil properties and rice yield
in rice-based cropping systems. African Journal of
Biotechnology 10 (11) : 2024-2031
Kayeke, J., Sibuga, P.K., Msaky, J.J. and Mbwaga, A.
2007. Green manure and inorganic fertiliser as
management strategies for witchweed and upland
rice. African Crop Science Journal 15 (4): 161 –
171
Magdoff, F. and Van Es, H. 2009. Building Soils for
Better Crops : Sustainable Soil Management, third
editon. The Sustainable Agriculture Research and
Education (SARE) Program, with funding from the
National Institute of Food and Agriculture, U.S.
Department of Agriculture
Maobe, S.N., Mburu, M.W.K., Akundabweni, LS.M.,
Ndufa, J.K., Mureithi, J.G., Gachene, C.K.K.,
Makini, F.W. and Okello, J.J. 2010. Residual effect
of Mucuna pruriens green manure application rate
on maize (Zea mays L.) grain yield. World Journal
of Agricultural Sciences 6 (6) : 720 – 727.
Nanjwade, B.K., Chandrashekhara, S., Goudanavar,
P.S., Shamarez, A.M. and Manvi, F.V. 2010.
Production of antibiotics from soil-isolated
actinomycetes and evaluation of their antimicrobial
activities. Tropical Journal of Pharmaceutical
Research 9 (4): 373-377.
Nuhung, I.A. 2006. Tantangan dan peluang
pemanfaatan serta pengembangan pupuk hayati dan
organik (PHO). Makalah Kunci “Temu Produsen
Pengembangan dan Baku Mutu Pupuk Hayati dan
Organik”, 21 Nopember 2006. BBSDLP. Bogor
Odhiambo, J.J.O., Ogola, J.B.O. and Madzivhandila, T.
2010. Effect of green manure legume - maize
rotation on maize grain yield and weed infestation
levels. African Journal of Agricultural Research 5
(8) : 618-625
Pandy, C. and Shukla, S. 2006. Effects of composted
yard waste on water movenebt in sandy soil.
Compost Science & Utilization 14 (4) : 252 - 259
Pieters, A.J. 2006. Green Manuring : Principles And
Practice. John Wiley & Sons, Inc. New York. p.77
– 89.
Ray, B. and Daeschel, M. 1992. Food biopreservatives
of microbial. origin. CRC Press, In. Boca Raton,
Florida:3-11
Savci, S, 2012. An agricultural pollutant: Chemical
fertilizer. International Journal of Environmental
Science and Development 3 (1): 77- 80.
Sembiring, L., Ward, A.C. and Goodfellow, M. 2000,
Selective isolation and characterisation of members
of the Streptomyces violaceusniger clade associated
with the roots of Paraserianthes falcataria. Antonie
van Leewenhoek 78: 353-366.
Stamer, J.R. 1979. The lactic acid bacteria: Microbes of
diversity. Food Technology 33: 60 – 65.
Suratmini, P. 2009. Kombinasi pemupukan urea dan
pupuk organik pada jagung manis di lahan kering.
Jurnal Balai Pengkajian Teknologi Pertanian, Bali
28 (2) : 83 – 88.
Talgre, L., Lauringson, E., Roostalu, H., Astover, A.
and Makke, A. 2012. Green manure as a nutrient
source for succeeding crops. Plan, Soil and
Environment 58 (6): 275–281
Tejada, M., Gonzalez, J.L., Garcı´a-Martı´nez, A.M.
and Parrado, J. 2008. Effects of different green
manures on soil biological properties and maize
yield. Bioresource Technology 99 : 1758–1767
Vukobratović, M., Lončarić, Z., Vukobratović, Ž.,
Lončarić, R. and Čivić, H. 2008. Composting of
wheat straw by using sheep manure and efective
microorganisms. Talk given at the 2nd
Mediterranean Conference on Organic Agriculture,
Dubrovnik, pp : 365 – 376.
Wijesinghe, D., Egodawatta, C., Attanayake, U.,
Sangakkara, U.R. and Stamp, P. 2009. Application
Method of Green Manures Affect Root
Development of Field Grown Maize and Mungbean
in Tropical Minor Seasons. International
Symposium “Root Research and Applications”
RootRAP, 2–4 September 2009, Boku – Vienna,
Austria, pp : 1 – 2.
Journal of Degraded and Mining Lands Management 630
This page is intentionally left blank
